ABSTRACT MUSILEK, V. (Rutgers, The State University, New Brunswick, N.J.). Prevention of loss of streptomycin production on repeated transfer of Streptomyces griseus. Appl. Microbiol. 11:28-29. 1963.-The streptomycinproducing capacity of submerged cultures of Streptomyces griseus 107 was nearly lost during repeated transfers on synthetic nutrient medium. This effect did not occur on the same nutrient medium from which Fe++ was omitted. The physiological reason for this effect was discussed from the point of the relationship of iron-containing porphyrin enzymes to the process of streptomycin biosynthesis.
The serial transfers were always made after 96 hr of cultivation by transferring 1 ml of the old submerged culture into fresh nutrient medium of the same composition. The iron-supplemented cultures were simultaneously used for following the level of streptomycin production, whereas the iron-deficient cultures (96 hr old) served also for the inoculation of two flasks with iron-containing nutrient medium in which streptomycin production was determined. All transfers were made into two parallel flasks, and the experiments were repeated.
The concentration of streptomycin was determined by a conventional microbiological assay using the diffusion method with Bacillus subtilis ATCC 6633 as test organism.
It has been repeatedly observed that streptomycinproducing strains of Streptomyce8 griseus undergo a substantial loss of antibiotic potency during their serial transfers on solid (Williams and McCoy, 1953) or liquid (Perlman, Greenfield, and O'Brien, 1954 ) nutrient media. No serious attempt has so far been made to prevent this decrease in potency, which presents, in some strains, a considerable problem during the transfers necessary for the preparation of seed material, or during the maintenance of the cultures. A suitable method for preventing a decrease in streptomycin production, even after a large number of serial transfers in the submerged cultivation of S. griseus, is presented here.
MATERIALS AND METHODS
The strain used in these studies, S. griseus 107, was derived by R. Nomi (Rutgers, The State University, New Brunswick, N.J.) from strain Z 38, by monosporal selection in the presence of increased concentrations of streptomycin.
Submerged cultivation was carried out at 28 C on a reciprocal shaker in 250-ml Erlenmeyer flasks with 50 ml of a synthetic medium (Ferguson, Huang, and Davisson, 1957 107 repeatedly transferred on iron-deficient media do not lose the original production capacity, even after 20 serial transfers. These results are markedly different from those reported above, where the producing capacity of the same strain decreased to 1 % of the original value during seven transfers in iron-supplemented nutrient media. The loss of streptomycin production in the variant of S. griseus 107 obtained after serial transfers on Fe++-supplemented media could not be reversed by subsequent transfers in the absence of iron. The very low streptomycin level observed directly in all the iron-deficient cultures reflects the suppressing effect of iron deficiency on the production of streptomycin. This effect is known from the work of Chester and Rolinson (1951) , but the reasons for this have not been so far explained. The results from our other studies (Musilek, 1962; Musilek and Nomi, 1962 ) strongly suggest an important relationship between the iron-containing porphyrin enzymes and certain steps in the biosynthesis of streptomycin. The importance of porphyrin enzymes in the physiology of S. griseus is also indicated by the accumulation of a red coproporphyrin pigment in its iron-deficient cultures. This effect was also evident during the transfers on iron-deficient media. The amount of coproporphyrin accumulated during the cultivation of the "degenerated" variant in the absence of iron was about one-third less than in the producing strain transferred in Fe++-deficient media only. It is probable that this pigment is an intermediate in the formation of porphyrin enzymes and is accumulated in the presence of an induced (e.g., by iron deficiency) or spontaneous (in some low-producing mutants) block in the biosynthesis of these enzymes. With respect to these relationships and to our present results, it cannot be excluded that the reason responsible for the decrease of streptomycin production, after repeated transfers on iron-supplemented media, is represented by some genetically labile step in the biosynthesis of ironcontaining porphyrin enzymes, or in some biosynthetic reaction necessary for the formation of streptomycin and depending on these enzymes. During the serial transfers of S. griseus in the absence of iron, this hypothetical genetically labile step is not operating, and the possibility of its spontaneous negative mutation is thus limited. This is finally reflected in the practically undiminished level of streptomycin production after the transfer on iron-containing nutrient medium.
It is also probable that, in other microorganisms, the maintenance of cultures on iron-deficient media might prevent the loss of production of metabolites, the biosynthesis of which depends on the presence of this cation.
